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WAGR Intervening to Improve Health Indicators Among 
Australian Farm Families
Blackburn et al. Justin Blackburn, MPH
Susan Brumby, MHM
Stuart Willder, MNS
Robert McKnight, MPH, ScD
ABSTRACT. The Sustainable Farm Families project (http://www.sustainablefarmfamilies.org.au/)
was a 3-year demonstration and education project designed to influence farmer behavior with respect
to family health and well-being among cropping and grazing farmers in Victoria, New South Wales,
and South Australia, Australia. The project was conducted by the Western District Health Service,
Hamilton, Australia, in partnership with farmers; Farm Management 500 (peer discussion group); the
Victorian Farmers Federation; Royal Melbourne Institute of Technology; and Land Connect. During
the 3 years of the project, 128 farmers—men (70) and women (58)—were enrolled. The project
utilized a combination of small group workshops, individualized health action plans, and health educa-
tion opportunities to encourage farm safety and health behavior changes and to elicit sustained
improvements in the following health indicators: body mass index (BMI), total cholesterol, fasting
blood glucose, and blood pressure. Mean changes in these health indicators were analyzed using
repeated measures analysis of variance (ANOVA) and McNemar’s test compared the proportion
of individuals with elevated indicators. Among participants with elevated values at baseline, the
following average reductions were observed: BMI 0.44 kg/m2 (p = .0034), total cholesterol 48.7 mg/dl
(p < .0001), blood glucose 10.1 mg/dl (p = .0016), systolic blood pressure 12.5 mm Hg (p < .0001),
and diastolic blood pressure 5.0 mm Hg (p = .0007). The proportion of participants with elevated total
cholesterol at baseline decreased after 24 months (p < .001). Such findings suggest that proactive
intervention by farmer associations, rural health services, and government agencies may be an effec-
tive vehicle for promoting voluntary farm safety and health behavior change while empowering farm
families to achieve measurable reductions in important health risk factors.
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INTRODUCTION
According to data from the Australian
Bureau of Statistics (ABS) for 1999–2000,
there were 155,000 businesses in Australia with
an estimated value of agricultural operations of
$5000 or more, with the majority engaged in
beef cattle farming, mixed grain/sheep/beef
farming, sheep farming, grain growing, or dairy
cattle farming.1 In 2007, the number of people
employed in agricultural industries rose to
a yearly average of 334,000 persons, the first
increase in 5 years.2 At the same time, the
health of Australian farmers has become a more
salient issue, as this workforce is aging and
working longer and harder, and relying on
family members for extra labor.2 Health is a
valuable resource for Australian farmers, as it
translates into the capability to work and pro-
duce enough income to survive.
Few health-related programs directed toward
farming families exist, although many other
occupations have worksite health promotion or
intervention programs. Not only is agriculture
an occupation with one of the highest rates
of work-related fatalities, but farmers may
experience premature mortality and excess
morbidity as a result of other factors related to
the agricultural lifestyle. Previous studies have
indicated that U.S. farmers have a 30% higher
prevalence risk of cardiovascular disease and
40% greater risk of hypertension as compared
to other workers,3 whereas Australian male
farmers have been shown to have a 39% greater
all-cause mortality rate than other working
males.4 Other findings are equivocal, suggest-
ing that farmers in North America, Europe,
Australia, and New Zealand have lower overall
mortality rates, lower heart disease rates, and
lower cancer mortality rates than the general
population.5 Data in Australia are limited in
relation to female farmers, as up until 1996 only
one member of a marriage could record him/
herself as the active farmer. Changes in census
data collection have since addressed this impor-
tant factor.
The development of the family farm as a
method to populate and establish land during
early colonization is a commonality to the
history of both the United States and Australia
that has left lasting impacts on agricultural
practices today. Although family farms are
decreasing in number, they remain the most
common farming establishment with 99% of
farms being family owned and operated in
Australia6 and 98% of U.S. farms.7 The Australian
and U.S. agricultural workforces are aging
while working longer hours, with over 70% of
Australian farmers aged 35 years or older in
2003, compared to 58% for the rest of the
Australian economy, and work an average of
50 hours per week, compared to 42 hours for
the total workforce.8 Despite a successful subsi-
dized national health insurance program, dis-
tance and access to health care remain a
challenge for Australian farmers. Programs
addressing these needs are important to farmers
and their families and serve as the motivation
for the development of the Sustainable Farm
Families (SFF) program. The findings of this
paper are based on extensive farming enter-
prises in southeastern Australia, where the
climate is warm and dry and stock are never
housed in winter. The SFF has since been
trialed successfully in other agricultural popula-
tions such as dairy, cotton, and sugar, suggesting
that there is much that binds farming popula-
tions together.9
Health fairs in the United States have been
shown to have some effectiveness in improv-
ing health and safety among farming popula-
tions with relatively low costs, based on
self-reported changes in lifestyle and work
safety changes.10 A key limitation of health
fairs is the inability to objectively evaluate
participants’ behavior modifications. Interven-
tions that enroll participants are more expen-
sive, but provide a better opportunity to
evaluate program effectiveness. Companies
will often support worksite health programs by
providing the resources with the benefit of
lowering health care costs and having more
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efficient workers.11,12 Persons working on
family farms or other small agricultural opera-
tions cannot take advantage of worksite inter-
ventions. In agricultural health programs,
chronic diseases such as cardiovascular dis-
ease or diabetes are often overshadowed
by emphasis upon injury prevention, and
scientific literature on such disease prevention
programs among agricultural populations is
lacking.13,14 Some health promotion programs/
intervention studies among smaller popula-
tions of workers have been summarized in
Table 1. Worksite and community interven-
tions generally produce small statistically sig-
nificant reductions in health indicators, but
may impact a large number of people.11,15–21
TABLE 1. Summary of Selected Worksite and Community Interventions 
Among Different Populations
Reference Intervention Indicators Results
Worksite Interventions
Haines, et al., 2007 [11] 12-week worksite 
intervention in college 
faculty and staff
BMI, blood pressure, blood 
glucose, cholesterol
Some statistically significant 
differences in baseline and 
follow-up BMI, cholesterol 
and blood glucose
Williams, et al., 2004 [17] Worksite intervention with 
urban and rural low-
income African-Ameri-
can women
Blood pressure, Body 
mass index (BMI), total 
cholesterol
Rural group able to significantly 
lower total cholesterol and 
reduce percentage with 
elevated cholesterol
Williams, et al., 2001 [19] Worksite intervention with 
minority non-profit 
daycare workers
Blood pressure, total 
cholesterol, BMI
Statistically significant decrease 
in mean values of cholesterol 
and blood pressure
Maes, et al., 1998 [16] Worksite intervention to 
improve health and 
wellness at a Dutch 
manufacturing plant
Total cholesterol, blood 
pressure, BMI, smoking
Achieved favorable short-term 
changes to health risks 
including reduced 
cholesterol level
Martínez-González, 
et al., 1998 [21]
Worksite intervention 
using face-to-face 
counseling to reduce 
mean coronary risk 
in Spanish workers 
over 3 years
BMI, blood pressure, 
cholesterol and smoking
Achieved small, statistically 
significant reduction 
in mean coronary risk
Community-Based Interventions
Schuit, et al., 2006 [15] Five-year community-
based CVD prevention 
program targeting both 
the general population 
and those with
identified risk factors 
for CVD.
BMI, waist circumference, 
blood pressure, serum 
glucose, serum total and 
high-density lipoprotein 
(HDL) cholesterol
Compared to the reference 
population, the intervention 
group significantly (p < 0.05) 
reduced BMI, waist 
circumference, and systolic 
blood pressure. Women, in 
addition, lowered total 
cholesterol and serum 
glucose
Lupton, Fønnebø, and 
Søgaard, 2003 [18]
Community-based inter-
vention targeting CVD 
risk factors in Norwe-
gian fishing community.
Blood pressure, 
cholesterol, BMI
Statistically significant 
reductions of blood pressure 
in the intervention group (as 
compared to reference group)
Weinehall, et al., 1999 
[20]
Intervention to prevent 
cardiovascular disease 
(CVD) in a high-risk 
rural Swedish 
community with 
8 years of follow-up.
Total cholesterol, blood 
pressure, BMI, 
smoking status
Reduced cholesterol and 
systolic blood pressure in 
male and female intervention 
groups with statistical 
significance.
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The purpose of the Sustainable Farm Fami-
lies project was to go beyond the traditional,
one-time health fair model to engage farmers in
an ongoing, forward-looking series of health
promotion activities. These included annual
health workshops and health assessment, indi-
vidual action plans, small group discussions,
and periodic newsletters. These activities were
aimed at achieving measurable reductions in
body mass index (BMI), total fasting choles-
terol, fasting blood glucose, and blood pressure.
METHODS
This analysis determined the effectiveness of
the Sustainable Farm Families (SFF) project in
altering four clinical health indicators among
Australian farm family members: BMI, fasting
blood glucose, total fasting cholesterol, and
blood pressure. The Western District Health
Service (WDHS) in Hamilton, Victoria, located
in southeastern Australia, developed and initi-
ated the SFF project in 2003 as a pilot project to
address several health and safety issues among
farmers within three adjoining states. Recruit-
ment occurred through farming industry net-
works in the region, mainly Farm Management
500 (a private extension service linking farm
families and business) along with the Victorian
Farmers Federation. However, the program was
open to any volunteering members of a family
farming operation, provided they had been farm-
ing at least 5 years and between 18 and 75 years
of age. Potential participants were contacted by
industry personnel or WDHS and consenting
individuals’ information was given to the SFF
team for official enrollment in the program. A
total of six SFF workshops were conducted in
five towns across the regions commencing in
2003 (Figure 1).
The Sustainable Farm Families 
Intervention
A workshop approach provided the opportu-
nity for the SFF team to interact with partici-
pants in a variety of ways, taking advantage of
the small group atmosphere. Applying Ajzen
and Fishbein’s Theory of Reasoned Action and
Theory of Planned Behavior,22 which posit that
factors such as individual beliefs, social norms,
and perceived power or control strongly influ-
ence behavioral intention and outcomes, the
project designers hypothesized that active
stakeholder engagement in health workshops
and assessments would encourage motivation
to comply and ultimately elicit measurable
reductions in four clinical risk factors.23 Kolb’s
Experiential Learning Model24 also influenced
the delivery and presentation of topics so as to
facilitate learning comprehension. Behavioral
changes were encouraged by engaging partici-
pants to share their values and beliefs in peer
groups, presenting the consequences of poor
health and safety behavior, and providing ways
to modify behavior to produce positive health
outcomes.25
Workshops were held in different towns to
accommodate more farmers in the region and
the two workshops in Hamilton allowed for
greater enrollment (Figure 1). Each phase of the
3-year project included specific activities
linked to specific intermediate objectives, with
the long-term aim of reducing risk factors and
improving health (Figure 2). Initial workshops
in 2003 lasted 2 days and consisted of presenta-
tions of pertinent rural health and agricultural
health and safety topics, a supermarket tour,
and a health assessment. Prior to delivery
of any information, focus group discussions
FIGURE 1. Towns in southeastern Australia in
which Sustainable Farm Families workshops
were held.
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moderated by a social scientist covered partici-
pants’ knowledge of health, well-being, and
safety, with the goal of encouraging participa-
tion, including the exchange of ideas about
general farm health and safety. Provided at the
first workshop, a resource manual allowed
participants to log their personal information,
record measures of health, and list learning out-
comes and goals.23 The manual also served as a
reference for health information, but was not a
source of data collection for the project team.
Follow-up workshops in 2004 and 2005 (12 and
24 months after the initial workshop) lasted 1
day, covered new topics and repeated the health
assessment (Figure 3). Following the initial
workshop, participants were encouraged to for-
mulate action plans and to reflect on the new
information learned as a way of developing
goals and strategies to achieve these goals.
Newsletters, Web-based resources, and the
resource manual all served to reinforce the pro-
gram concepts in the time outside the annual
workshops.
The 30-minute health assessment conducted by
a member of the project team with a background
in nursing and farming as well as postgraduate
qualifications measured common clinical health
indicators useful in monitoring the risks of
chronic diseases, such as cardiovascular disease
(CVD) and diabetes. Referrals to general practi-
tioners (GPs), dieticians, counselors, and
naturopathic physicians regarding specific
health conditions or findings were made when
appropriate. In accord with established proce-
dures for the protection of human research
subjects, individuals with elevated clinical indi-
cators were referred to their medical provider.
Data and Statistical Analysis
Participants’ data were collected using self-
reported questionnaires and records from the
health assessment. Background and demo-
graphic information was collected using a
questionnaire adopted from the Victorian
Department of Human Services Service
Coordination Tools.26 Fasting measures such as
total cholesterol and blood glucose were taken
using a finger-stick test at the start of the annual
workshop. Participants were instructed about
the 10-hour fasting requirements 4 weeks prior
to the date of the workshop. Systolic and
FIGURE 2. Projected sequence of intended outcomes from the SFF project. From Boymal J,
Rogers P, Brumby S, Willder S. Living longer on the land—An economic evaluation of the
Sustainable Farm Families Program. RIRDC Pub. No 07/094, Canberra, Australia, 2007.
Participation in SFF 
project
Behavior changes Changes in clinical 
indicators 
Changes in 
morbidity and 
mortality
Benefits of these 
changes
Self-report Measured after 1 
year and after 2 
years 
Projected changes Estimated benefits 
• Eating healthier 
food
• More exercise
• Safer farming work 
practices
• Health follow up 
checks
• Changes in alcohol 
consumption 
•Obesity-related 
indicators:
Waist 
circumference
Body mass index
Waist-hip ratio
Percentage of fat 
in body mass
•Blood glucose 
level
•Blood pressure
Systolic
Diastolic
•Cholesterol level
•Pulse rate
•General health 
score 
Reduced risk of
Cardiovascular 
event
• Death due to 
cardiovascular 
event
• Diabetes
In addition, given 
the content of the 
sessions, there are 
likely to be 
reductions in
• Farming accidents
• Cancer
• Anxiety and 
Depression
• Increased quality 
adjusted life years
• Downstream cost 
savings
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350 HEALTH INTERVENTION IN AUSTRALIAN FARM FAMILIES
diastolic blood pressures were measured with a
standard sphygmomanometer. Height, weight,
and waist and hip circumferences were mea-
sured. BMI was calculated using the formula:
BMI = weight (kg)/height (m)2. Participants
were given their individual results to record in
their resource manual. Physical assessment
charts were securely stored in medical records
FIGURE 3. Summary of the SFF program. Items in bold are measures used or controlled for in the
analysis presented in this paper.
99/128
farmers
completed
all three
workshops 
Baseline (2003)
Intervention (2 days):
Focus group •
sessions
• Health 
information 
sessions
• Supermarket tour
• Table discussions
• Resource manual
• Health assessment
• Developed action 
plans
Clinical data:
• BMI
• Fasting total
cholesterol
• Fasting blood 
glucose
• Blood pressure
• Heart rate
• Waist and hip 
measurements
Self-reported data:
• Demographics
Age
Type of 
farming
Town of 
residence
Country of 
origin
• Alcohol/smoking 
behaviors
• Physical activity 
level
• Eyesight/hearing 
ability
• Known health 
conditions
• Current 
medications
• Protective 
equipment 
behavior 
(chemicals and 
sun exposure)
• Injuries sustained 
in the past 12 
months
12-Month Follow-up (2004)
Intervention (1 day):
• Newsletters, web-
resources prior to 
workshop
• Health 
information 
sessions
• Table discussions
• Resource manual
• Health assessment
• Reviewed action 
plans
Clinical data:
• BMI
• Fasting total 
cholesterol
• Fasting blood 
glucose
• Blood pressure
• Heart rate
• Waist and hip 
measurements
Self-reported data:
• Depression index
• Current 
medications
• Protective 
equipment 
behavior 
(chemicals and 
sun exposure)
• Injuries sustained 
in the past 12 
months
24-Month Follow-up (2005)
Intervention (1 day):
• Newsletters, web-
resources prior to 
workshop
• Health 
information 
sessions
• Table discussions
• Resource manual
• Focus group 
sessions
• Health assessment
• Reviewed action 
plans
Clinical data:
• BMI
• Fasting total 
cholesterol
• Fasting blood 
glucose
• Blood pressure
• Heart rate
• Waist and hip 
measurements
Self-reported data:
• Alcohol/smoking 
behaviors
• Physical activity
level
• Eyesight/hearing
ability
• Known health 
conditions
• Current 
medications
• Protective 
equipment 
behavior 
(chemicals and 
sun exposure)
• Injuries sustained 
in the past 12 
months
• Business 
Decisions
• Diabetes Score 
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at the WDHS office and stored in electronic
form using SPSS version 14.0 for Windows.27
Data for some variables were not collected at
each year, such as demographic information,
whereas other variables were collected at each
workshop.
Analysis used both SPSS version 1427 and
SAS version 9.1.28 Stratification into “elevated”
and “nonelevated” groups for repeated mea-
sures analysis and binary variables used cut-off
values chosen based on SFF triggers for refer-
rals to health professionals. These values were
decided upon by the SFF ethics committee, and
were within Australia’s National Health and
Medical Research Council (NHMRC) and Aus-
Diab guidelines.29,30 Descriptive statistics and
McNemar’s test were calculated using SPSS.
Repeated measures analysis of varaince
(ANOVA) and regression models controlling
for potential confounders (age, gender, and
smoking status) were performed using SAS.
For all calculations, statistical significance was
defined by p ≤ .05.
McNemar’s test compared the proportion of
individuals with elevated indicators at baseline
and 24 months. Regression analyses evaluated
the effect of the SFF program while controlling
for confounding factors. Repeated measures
ANOVA models were fit for the elevated and
nonelevated groups for each indicator. The
primary predictor variable for the adjusted dif-
ferences was the SFF project (a categorical
variable ‘year’ that equals ‘1’ at baseline, ‘2’ at
12 months, and ‘3’ at 24 months), with age at
baseline, gender, and smoking status (repre-
sented by ‘never smoked,’ ‘currently smokes,’
and ‘recently quit smoking’) included as poten-
tial confounders. Trend analysis was conducted
separately by including the ‘year’ variable as a
continuous predictor as opposed to a categori-
cal variable.
RESULTS
Of the 128 participants initially enrolled, 116
attended the 12-month follow-up and 105
attended the 24-month follow-up. This analysis
included only participants who attended all
three workshops, 99 in total (participation rate
of 77.3%), with an average age of 47.46 ± 8.53.
Individuals were excluded from analysis if
attendance was missing for any of the three
workshops, 29 in total, and were not signifi-
cantly different than those attending all three
sessions at baseline with respect to each of the
clinical health indicators, gender, or town,
as compared using chi-square and independent
t tests. All participants’ characteristics, includ-
ing those who did not attend the entire program,
are shown for each year in Table 2. The 99
participants included more males (54, participa-
tion rate of 77.1%) than females (45, participation
rate of 77.6%), ranged in age from 18 to 75 years,
and most were involved in at least two types of
farming, sheep and cattle (60.9%).
Participants with elevated values of clinical
health indicators at baseline (elevated group)
were considered separately from participants
with nonelevated values (nonelevated group).
Comparisons of the mean values of the four
clinical health indicators in the elevated groups
at baseline to the mean at both the 12- and the
24-month follow-up assessments using repeated
measures ANOVA found statistically signifi-
cant reductions in all indicators, where
“elevated” had been defined as BMI (≥25 kg/m2),
total cholesterol (≥212 mg/dl), blood glucose
(99 mg/dl), and blood pressure (systolic ≥140
mm Hg or diastolic ≥90 mm Hg). For the nonel-
evated subgroups, a statistically significant
decrease in the group mean total serum choles-
terol was found, whereas an increase in fasting
blood glucose was found to be statistically sig-
nificant at 24 months but not at 12 months. The
magnitude of the changes, as well as the group
mean at baseline, is shown in Table 3.
The repeated measure ANOVA model
characterized the SFF treatment effect on the
outcome measures of clinical indicators for
BMI, total cholesterol, fasting blood glucose,
and systolic and diastolic blood pressures,
while controlling for confounding effects. The
‘treatment’ effect was statistically significant
for each of the health measures tested: BMI,
total cholesterol, fasting blood glucose, and
systolic and diastolic blood pressures. The
potential confounders age, gender, and smoking
status were not statistically significant in any of
the models based on p ≤ .05, indicating these
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352 HEALTH INTERVENTION IN AUSTRALIAN FARM FAMILIES
factors did not confound the treatment effect.
Table 3 shows p values for the crude trend anal-
ysis unadjusted for confounding and those
which have been adjusted.
The proportion of participants with elevated
health indicators at baseline was compared to
the proportion at the 24-month follow-up using
McNemar’s test. The proportion of participants
with elevated total cholesterol was reduced and
found to be statistically significant; however,
the proportion did not change with statistical
significance for the other three health indica-
tors, BMI, fasting blood glucose, and blood
pressure (Table 4).
DISCUSSION
The aim of the SFF project was to provide a
demonstration and educational approach to
improving health of the Australian farming
families. This analysis showed that on average
SFF participants found to have clinical indica-
tors above the recommended values for BMI,
fasting total cholesterol, fasting blood glucose,
and blood pressure in the baseline year were able
to achieve statistically significant reductions.
These indicators are well documented for increas-
ing incidence of chronic diseases such as diabetes
and cardiovascular disease in particular.28
In the elevated sample, there was a greater
reduction in indicator results, including choles-
terol, blood glucose, body mass index, and
systolic and diastolic blood pressures, over the
24-month period. The SFF team members
believe the explanation for this was that once
these individuals were identified to be “at risk,”
the subsequent health education and individual
and small group discussion helped participants
to better understand the link between the ele-
vated risk factor and associated disease pro-
cesses. The change over the 24 months reveals
a sustained health response and is evidence of
reduced risk for specific lifestyle factors within
this sample. The individuals with elevated health
indicators were given support and education
together with a complete referral to their nomi-
nated health care provider following the pro-
gram. This process was deemed appropriate and
under ethics approval each health participant
TABLE 2. Characteristics for All Participants in the Sustainable Farm Families Program
Variable Baseline 12 month 24 month
No. Mean (SD) 
or %
No. Mean (SD) 
or %
No. Mean (SD) 
or %
Age 128 47.26 (8.79) 116 48.63 (8.92) 108 49.41
Male 70 54.7 65 56.0 59 45.4
Female 58 45.3 51 44.0 49 54.6
Workshop Enrollment
Hamilton* 45 35.2 40 34.5 41 38.0
Horsham 24 18.8 21 18.1 16 14.8
Swan Hill 22 17.2 22 19.0 19 17.6
Clare 21 16.4 20 17.3 19 17.6
Benalla 16 12.5 13 11.2 13 12.0
Body Mass Index (kg/m2) 127 26.16 (3.49) 116 26.03 (3.47) 104 25.95
≥25 kg/m2 (%) 79 62.2 71 61.2 60 57.7
Total Fasting Cholesterol (mg/dl [mmol/L]) 128 209.0 (40.6) 
[5.40 (1.05)]
116 194.7 (36.0) 
[5.03 (0.93)]
104 184.9 (29.7)
 [4.78 (0.77)]
≥ 212 mg/dl [≥5.49 mmol/L] (%) 53 41.4 36 31.0 18 17.3
Fasting Blood Glucose(mg/dl [mmol/L]) 128 89.6 (10.9) 
[4.98 (0.60)]
116 88.7 (9.7) 
[4.93 (0.54)]
104 91.0 (9.5) 
[5.06 (0.53)]
≥99 mg/dl [≥5.49 mmol/L] (%) 17 13.3 15 12.9 17 16.4
Systolic Blood Pressure (mm Hg) 128 126.6 (14.8) 116 124.2 (12.8) 104 122.5
≥120 mm Hg (%) 37 28.9 22 19.0 13 12.5
Diastolic Blood Pressure (mm Hg) 128 79.4 (8.7) 116 80.1 (7.8) 104 79.1
≥90 mm Hg (%) 28 21.9 22 19.0 18 17.3
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received a copy of his or her referral. Several
participants as a result of the SFF project and
assessment identified other health issues in
early stages including melanoma, bowel cancer,
anxiety, and depression.
The participants who were deemed “not at
risk” based on health indicators within the nor-
mal range in the initial assessment maintained
average levels of three indicators and showed
favorable change in total cholesterol over
24 months that was statistically significant.
Members of this sample revealed an indicator at
baseline that was not elevated and thus these par-
ticipants were not given the same referral and in-
depth education during their one-on-one physical
assessments, where all personal results were dis-
cussed. Nevertheless, these participants did show
improvement for total cholesterol even though
they were not at risk. Fasting blood glucose lev-
els in this group did increase at 24 months, and
although this increase was found not likely due to
chance, the mean was still within the range
considered nonelevated. These findings indicate
that even though this cohort of individuals was
not at risk, its members nevertheless reaped some
health benefits from the program information and
from their individual health assessments.
The results achieved support the initial goals
of the SFF project in influencing farming fam-
ily health through education, behavior changes,
changes in clinical indicators, and ultimately
changes in morbidity and mortality. The results
also highlight a specific link to Ajzen and
Fishbein’s behavioral change theory22 and
Kolb’s experiential learning model24 and how
families learn not only from educators but also
through each other in an open and supportive
environment. The project focus, although pri-
marily on health indicators and the relationship
to disease, was structured in such a way that
participants associated health as an important
factor in the farming business. Focus group
discussion also highlighted that the positive
changes in individual health represented affir-
mative links to the farming business and the
importance of good health to a productive farm
family business.
Overall, the results show a sustained
improvement or maintenance of health indica-
tors in both the elevated and nonelevated health
indicator groups. Similar community and work-
site interventions have shown consistent or
more modest findings among analogous health
indicators.11,15–21 Clinically, reductions of the
magnitude observed from the SFF project are
relevant considering participants were able to
reduce or maintain levels of multiple health
indicators over a 3-year period. The SFF partic-
ipant population has limited access to other
wellness programs, such as worksite health
interventions, therefore the overall reduction of
cardiovascular and diabetes risk is beneficial as
the SFF project was a nonpharmacological and
relatively inexpensive intervention. This finding
is also supported in the report by Boymal et al.,
who illustrated that the SFF project was cost
effective in reducing predicted mortality associ-
ated with type 2 diabetes and cardiovascular
disease among SFF participants.31 The question
still exists as to how long these improvements
can be maintained. Given the fact that emphasis
was made in the third year of the project on
diabetes, physical activity, and health decisions,
and their effect on the farming business and
vice versa, many participants found that these
topics reinforced and compounded material
learned during the prior 24 months.
The evaluation described here was limited in
the ability to evaluate whether certain compo-
nents of the SFF project, such as the health
assessment or the educational presentations, had
unequal impact. The SFF ethics committee
deemed withholding the intervention from some
participants unethical, and therefore a compari-
son group is not possible. Influences from outside
TABLE 4. Changes in the Proportion 
of Participants With Elevated Health 
Indicators From Baseline to 24 Months
Indicator Proportion 
elevated at 
baseline
Proportion 
elevatedafter 
24 months
p
Body Mass Index 0.636 0.596 .388
Total Cholesterol 0.455 0.182 <.001
Fasting Blood 
Glucose
0.131 0.172 .541
Blood Pressure 
(Systolic and 
Diastolic)
0.323 0.232 .093
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sources were not controlled for and may have
impacted the health behaviors of participants,
either favorably or unfavorably. It is uncertain
whether the results are replicable among other
populations, because the project consisted of self-
selecting farming families; selection favoring
participants more motivated to change could bias
results away from null. Further evaluation of the
SFF project is warranted to determine its general-
izability among other populations.
CONCLUSION
These results support the idea that the combi-
nation of education, evidence-based informa-
tion, shared learning, and reinforcement of
positive health behaviors results in a sustained
lifestyle and health indicator benefit. The health
indicators measured at the initial and 12- and
24-month periods reinforce the learning and
synergistic effect of health behaviors and
reduced risk for all participants.
Statistically significant reductions in risk fac-
tors were achieved over the course of the SFF 3-
year intervention; the size and clinical impact of
these reductions varied among individuals, but
is nevertheless promising. Longitudinal studies
would assist in assessing the long-term benefit to
the farm families involved in the project, as initial
data available reveal significant positive outcomes
derived from the project. This study warrants fur-
ther investments into continuation of this project
and similar programs, to investigate the long-term
health and well-being benefits, to determine the
clinical value of health indicator reductions, and to
discern if changes are maintained. This approach
to adult learning, education, assessment, and mak-
ing health an important part of a family farm busi-
ness sets the Sustainable Farm Families project
aside as a program that promotes sustainable
health benefits to farming individuals and families.
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